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(54) SOLAR CELL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce surface reflection 
factor and improve short-circuit current value by providing 
a number of fine protrusions with specific values of height 
and the width on the front surface of a silicon substrate and 
implanting a semiconductor impurity of opposite 
conductivity type of so as to have a specific value of sheet 
resistance on the front surface of the silicon substrate. 
SOLUTION: A reflection reducing coating 2 is formed on the 
front surface of a silicon surface 1 and then a front 
electrode 3 is formed thereon. A number of fine protrusions 
1c are also formed on the surface of the silicon substrate t. 
The height and the width of the fine protrusions are formed 
2 fi m or below, respectively. By providing fine protrusions, 
light which irradiates the front surface of the silicon 
substrate 1 is made to multiple-reflect, and the surface 
reflection is decreased. A semiconductor impurity of the 
opposite conductivity type is implanted so as to exhibit a 
sheet resistance of 60 to 300 Q /(square) for the front 
surface. A layer 1b and a rear electrode 4 are formed on the 

rear surface of the silicon substrate 1, the layer 1b being heavily diffused with a semiconductor 
impurity of one conductivity type. 
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[Example] A substrate formed of polycrystalline silicon of 15 
cm x 15 cm with a thickness of 300 pm and specific resistance 
of 1. 5 Qcm was immersed in a solution of HNO3 : HF = 7 : 1 . After 
having 15 um from one surface etched, while 12 seem of 
methanetrif luoride <CHF 3 ) , 72 seem of chlorine (Cl 2 ) , 9 seem 
of oxygen {O2) , and 65 seem sulfur hexafluoride (SF$) flow, fine 
projections were formed on a surface of the substrate by RIE 
method at a reaction pressure of 50 mTorr and RF power of 500W. 
Next, phosphorous (P) was diffused so that sheet resistances 
of a surface part of the silicon substrate become 40 Q/sq, 50 
Q/sq, 60 Q/sq, 70 Q/sq, 80 Q/sq, 90 Q/sq, 100 Q/sq, and 120 Q/sq, 
Next, an aluminum (Al) paste was screen-printed on a rear 
surface side of the silicon substrate, and it was fired at a 
temperature of 750 °C. The sheet resistance of the rear surface 
side of this silicon substrate was 15 Q/sq. An SiN film having 
a refractive index of 2 . 1 and film thickness of 800A was formed 
as an antiref lection film on the front surface side of the 
silicon substrate by plasma CVD method. On both front and rear 
surfaces of the silicon substrate, silver (Ag) was 
vapor-deposited by sputtering method, and copper (Cu) plating 
was performed to form a finger electrode having a width of 80 
um and a pitch of 1. 6 mm and a pair of bus bar electrodes having 
a width of 2 mm. Then, a solder layer was formed on a surface 
of the electrodes by solder dip method to form a solar cell 
element . 
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